Decreased uptake and release of D-aspartate in the guinea pig spinal cord after dorsal root section.
This study attempts to determine if L-glutamate and/or L-aspartate may be transmitters of dorsal sensory neurons. The uptake and the electrically evoked release of D-[3H]aspartate, a putative marker for L-glutamate and L-aspartate, were measured in the cervical enlargement (segments C4-T1) of the guinea pig spinal cord before and after cutting dorsal roots C5-T1 on the right side. The uptake and the release of gamma-aminobutyric acid (GABA) also were measured as indices of the integrity of GABAergic neurons in the spinal cord. The cervical enlargement was excised and divided into left and right halves, then into dorsal and ventral quadrants. Quadrants from unlesioned animals took up D-aspartate and GABA, achieving concentrations in the tissues which were 14-25 times that in the medium. Subsequently, electrical stimulation evoked a Ca2+-dependent release of D-aspartate and of GABA. The uptake and release of D-aspartate and GABA were similar in tissues taken from intact and sham-operated animals. However, dorsal rhizotomy, without damage to dorsal radicular or spinal blood vessels, depressed the uptake (by 22-29%) and the release (by 50%) of D-aspartate only in quadrants ipsilateral to the lesion. The uptake and the release of GABA were unchanged. In transverse sections of the cervical enlargement, stained to reveal degenerating fibers, by far the heaviest loss of axons occurred in the cuneate fasciculus and in the gray matter ipsilateral to the cut dorsal roots. These findings suggest that the synaptic endings of dorsal sensory neurons probably mediate the uptake and the release of D-aspartate and, therefore, may use L-glutamate or L-aspartate as a transmitter. When spinal blood vessels were damaged during dorsal rhizotomy, the deficits in D-aspartate uptake and release were larger than those in the absence of vascular damage and were accompanied by deficits in GABA uptake and release. These findings imply that vascular damage results in the loss of intraspinal neurons, some of which probably mediate the uptake and release of D-aspartate and, therefore, may use L-glutamate and/or L-aspartate as a transmitter.